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This invention relates fo organic compounds 2,4,5-triamino-6-hydroxypyrimldine, or one of 
possessing 'biological activity and other aseful ifs tautomers, with one of the several alpha,beta- 
propeties and to processes of preparing the diha!opropionaldehydes, such as alpha,beta-di- 
bromopropioualdehyde, alpha,beta-dichloropro- 
same. 
In out U. S. Patent 2,500,296 issued Match 5 pionaIdehyde, or one of these compounds in the 
14, 1950, of which this is a continuation-in-part, form of ifs acetal. Also, as in out earlier ppli- 
we disclosed that new organic compounds could cation, we may use as the thrd reactan 
be prepared by the reaction of 2,4,5-triamino- aminobenzoic acid or one of its -various salts 
6«hydrexypyrimidine, and alpha,beta-dihalo- esters, and amides, particularly those amides 
propionaldehyde, and aminoben.oic acid or salts, 10 of amino acids, such as p-aminobenzoylgluta.m ic 
esters, and amfdes thereof. The reaction was acid, p-aminobenzoylaspatic acid, p-amin.oben- 
il!ustrated thereinby the following equation: z0yldiglutamylglutamic acid, and the ltke. 
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in which X is a halogen and 1% is --OH, --OR', 
or --NI"R'", 1' being an alkyl radical and R" 
and 1'" being hydrogen or aliphatic or aromatic 
radicals. 
As stated therein, two hydrogen atoms of the 
pyrazyl ring of the product were removed to yield 
compounds possessing useful biological activity, 
for example, pteroic acid, pteroylglutamic acid, 
and others. The present application describes in 
greater particularity dihydropteroic acid and 
salts, esters and amides, which are obtained in 
that process as intermediates. 
In out aforesaid earlier led application the 
dihydropterins obtained as intermediates were 
oxidized under the conditions of the process and 
converted into pteroic acid, esters and amides 
thereof without isolation from the reaction mix- 
ture. Because of the many by-products asso- 
ciated with the reaction, itis hot genera!ly feas- 
ible to isolate the dihydropterins from the crude 
reaction mixture, the princïpal reason/ being 
that these dihydropterins are readily oxldized 

To prepare the dihydropterins in purer form 
a suitable pterin, such as pteroylglutamic acid, 
pteroyldiglutamylglutamic acid, pteroylaspartic 
30 acid, pteroic acid, or the like, is first prepared 
and then reduced, for example, with platinum 
oxide and hydrogen, zinc dust in alkali, or other 
reducing agents which do hot carry the reduction 
beyond the desired dihydro condition. The iso- 
35 lated crystalline product appears tobe quite sta- 
ble. To be more definite, the £ollowing examples 
of typical reductions and the characteristics of 
the resulting dihydropterin will be given. 
40 Example 1 
Platinum oxide (250 mgs.), 25 cc. of water 
and three drops of concentrated hydrochloric 
acid were placed in a reduction bottle and the 
catalyst activated with hydrogen. To this mix- 
45 ture was added a solution of 3.0 grams of pteroyl- 
glutan-gc acid in 70 cc. of .6 N sodium hydroxide. 
The material was then reduced at room tempera- 
ture and atmospheric pressure. It required about 

during the purification procedure, particularly in rive hours to reduce, during which rime approxi- 
the presence of the various by-products of the 50 mately 165 cc. of hydrogen were absorbed. The 
reaction. We bave round that for purposes of calculated amount necessary to reduce the com- 
obtaining the product in a high state of purity if pound fo the dihydro form is 153 cc. The mix- 
is better to first obtain pteroic acid or one of ture was then treated with a small amount of 
ifs salis, esters, and amides and thereafter re- charcoal, filtered, and the filtrate immediately 
duce this purified material to the desired di- ,55 cooled to 10 ° C. It was acidified fo pli 2.7, 
cooled for thirty minutes, centrifuged, washed 
hydro form. 
To obtain the dihydropterolc acid and its salts, with water, methanol and ether, and dried; yield 
esters, and amides of the present invention in 2.65 grains. 
crude form we carry out the reaction described This material was purified as follows: 1.75 
above under non-ozidiz.in c.onditions using 6o grams of the product were dissolved in 20 cc. 
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of ice-cold concentrated hydrochlorlc acid, treat- 
ed with about .5 gram of charcoal, and filtered. 
The charcoal was washed with 3 cc. of concen- 
trated hydrochloric acid, and the filtrate and 
washing combined and cooled in an ice-bath. 
Water was added slowly with stirring and seeding 
until the product began to aPpear. Enough 
water was added to make the solution 3-4 N 
hydrochloric acid. The crystalline product was 
filtered off, washed with 3 N HC1, acetone and 
ether, and dried; yield 1.1 grams. This was 
crystallized two more times using the same pro- 
cedure; yield 0.5 gram; small needle-like crystals, 
gray in color. This was the hydrochloride of 
dihydropteroylglutamic acid. 
Analyses: 

Found 

C 47.% ........................................ 
H .25% ................ 
 o.% ............... 
ci 7.50% ........................................ 

CaIcd. r 
C»HNTOCI 

ier Cen 
47. 6 
4.6 
20. 45 
7.4 

The amount of hYdrogen absorbed in the prep- 
aration of the compound was approximately 
equivalent to the amount calculated to be neces- 
sary to form a dihydro-derivative. 
hen the crystalline material described above 
was oxidized with alkaline potassium permanga- 
nate using just the amount calculated fo be 
necessary to oxidize the dihydropteroylglutamic 
acid to pteroylglutamic acid a good yield of al- 
most pure pteroylglutamic acid was obtained. 
Dihydropteroylglutamic acid has also been 
prepared by the following procedure: 2 grams 
of pteroylglutamic acid were dissolved in 150 

cc. of a 1.5 N sodium hydroxide solution. 4.0 
grams of zinc dust (containing 3% copper) were 
added, and the mixture stirred for thirty min- 
utes. The zinc was filtered off, the solution 
5 cooled to 10 ° C, and neutralized to pli 3.0. After 
cooling well the solid was collected, wahed, 
and dried; yield 1.3 grams. 
This was purified by the procedure descrlbed 
above0 and the same compound was obtained. 
10 The ultravlolet adsorption spectra of this com« 
pound differs markedly from that of pteroyl- 
glutamic acid. In .1 N NaOH pteroylglutamic 
acid bas three maxima at 255 m, 282½ m 
and 365 m, whereas the dihydropteroylglutamic 
15 acid in .1 N NaOH bas only one maximum af 
285 m. 
Other polyglutamic acld amides of dihydro- 
pteroic acid bave likewise been prePared by re- 
duction of suitable pteroylglutamates. 
20 We claim: 
A process which comprises mixing together 
and heating under non-oxidizing conditions, 
2,4,5-triamino-6-hydroxypyrimidine, alpha,beta- 
dibromopropionaldehyde, and para-aminoben- 
25 zoylglutamic acid. 
COY W. WALLEI. 
JOHN H. MOWAT. 
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